This study investigates the usefulness of the emotion regulation (ER) brain behavioural systems and sensory sensitivity to better understand sociocultural attitudes towards appearance. Specifically, associations between positive and negative ER, and incremental validity of brain behavioural systems and highly sensitive person (HSP) as predictors of the attitudes towards appearance are examined. Data were obtained in a sample of healthy adolescents (N = 331). Results of a series of multiple regression analyses showed that ER provided a significant prediction of each of the five attitudes towards appearance variables. Dimensions of brain behavioural systems including behavioural activation system (BAS), behavioural inhibition system (BIS), fight-flight-freeze system (FFFS) showed multiple associations with facets from the attitudes towards appearance. BAS and FFFS were found to be the positive predictors and BIS was a negative predictor. HSP was found to be a positive predictor of attitudes towards appearance. The results expand the understanding of the attitudes towards appearance and indicate how domains of ER, personality, and sensory processing could explain the attitude of adolescents towards their appearance.
Introduction
Adolescents encounter situations that may evoke body image concerns (Dittmar et al. 2007 ). About 30-50% of girls and boys have body image concerns (Thompson 2001; O'Dea and Yager 2006) . Such concerns have adverse psychological consequences (Cash et al. 2004) such as depression and anxiety (Cash et al. 2004 ; Kostanski and Gullone 1998) . Body image dissatisfaction can cause distress and have an impact on quality of life, social relationships, and academic functioning (Cash and Fleming 2002) . Only some adolescences show psychological problems due to body image dissatisfaction (Cash 2002) . It seems that body image concerns during adolescence may be transient experiences. Such differences are probably due to individual differences in risk and protective factors. One important factor in this regard, which has received little attention, is ER.
Emotion regulation, brain behavioural systems, and sensory sensitivity in sociocultural attitudes towards appearance in adolescents Emotion regulation (ER) is a process through which emotions are evaluated and modified (Thompson 1994; Gross 1998 ). ER difficulties are linked with psychological disorders (Gross and Levenson 1997 ; Azad-Marzabadi and Amiri 2017). Research shows that poor and negative ER strategies are significant risk factors for the development and maintenance of psychological disorders (Betts et al. 2009 ; d'Acremont and Van der Linden 2007). Studies on ER and body image satisfaction, however, are scarce, such that greater use of avoidance strategies and less use of positive acceptance strategies were associated with greater body dissatisfaction. On the other hand, individual differences in reinforcement sensitivity have implications for the development of psychological disorders.
In reinforcement sensitivity theory (RST) (Gray 1970 ) differences in brain systems underlie individual personality and psychopathology (Deary 2009 ). In the original theory, the be-havioural activation system (BAS) is activated in response to reward, and the behavioural inhibition system (BIS) is activated in response to punishment (Deary 2009 ). In the substantial revisions of RST, the BIS has been divided into two system: the fight-flight-freeze system (FFFS) and the behavioural inhibition-anxiety system. RST suggests that the FFFS responds to aversive stimuli, whereas the revised behavioural inhibition-anxiety system resolves the approach versus avoidance of a stimulus and activation of the FFFS and BAS (Corr 2008) .
According to revised reinforcement sensitivity theory (r-RST), impulsivity, anxiety, and fear are mediated via BAS, behavioural inhibitionanxiety, and FFFS, respectively (Bijttebier et al. 2009 ). Consistent with RST, high sensitivity of these systems may have an increased risk for psychological disorders (Bijttebier et al. 2009 ). Because elevated FFFS is a predisposing factor to phobia and panic, individuals with high levels of BAS activity are prone to addiction, and those with elevations of the BIS have an increased risk of anxiety disorders (Corr 2008 ). In addition to individual differences in reinforcement sensitivity, individuals process sensory information differently (Dunn 2001) .
Some individuals may notice and respond to less intense or a greater number of stimuli in the environment than others. Individuals differ in how they neurologically transmit and process sensory information. Aron and Aron (1997) in their theoretical framework proposed that individuals with higher sensory-processing sensitivity (HSPS) are prone to perceive stimuli of lower intensity than others. These people, in situations where confronted with stimuli of higher intensity, are more easily overwhelmed and distressed.
The HSPS measures sensitivity to a variety of stimuli including pain, violent movies, caffeine, hunger, and loud noises. It also includes items that ask about feeling overwhelmed by intense sensory inputs. Other items include artistic or emotional sensitivity. Although research on HSPS is limited, some studies have shown that sensory sensitivity is associated with a variety of negative psychological outcomes, such as avoidant personality disorder (Meyer and Carver 2000) , anxiety and depression (Liss et al. 2005) , social phobia (Neal et al. 2002) , and agoraphobic avoidance (Hofmann and Bitran 2007) . Other studies provide evidence that the HSPS is related to stress (Benham 2006) , and work-related variables (Evers et al. 2008 ).
The current study investigated the relationships between ER, reinforcement sensitivity and sensory-processing sensitivity, and attitudes towards appearance. It was hypothesised that there would be a positive association between FFFS and appearance, given that research has shown that the BIS has a reduced role in responses to punishment (Jackson 2009 ), and Gray and McNaughton (2000) conceptualise the BIS as a defensive approach system, while the FFFS is a separate defensive avoidance system. It was also hypothesised that negative and positive ER would be differently associated with body image dissatisfaction, although no research to date has investigated the relationship between r-RST (especially FFFS as a defensive avoidance system) and sensory sensitivity towards appearance. Finally, it is expected that ER plays an important role in sociocultural attitudes towards appearance.
Material and methods

Participants and procedure
The study participants were 331 students who were selected through multi-stage cluster sampling among students (public and private gifted schools) ( Fig. 1 ). Inclusion criteria were being aged 18 years or less (minimum: 13 years, maximum: 18, and average: 15.3); based on self-report all participants reported that they had not been diagnosed with a medical condition (physical, but not necessarily psychological disorders) by a doctor. Participants with a psychotic disorder, problems with substance abuse, acute suicidality, insufficient language skills, or severe cognitive impairment were excluded.
Participants completed study questionnaires after informed consent was obtained. Of the total participants, 242 were in their first year of high school (73.1%), 89 were in their second year 
Measures
Sociocultural Attitudes Towards Appearance Questionnaire-4
The Sociocultural Attitudes Towards Appearance Questionnaire-4 (SATAQ-4) is a 22-item questionnaire with five subscales: thin/low body fat, muscular/athletic, family pressures, peers pressures, and media pressures. This scale has good psychometric properties (Schaefer et al. 2014) .
Cognitive Emotion Regulation Questionnaire
This questionnaire is an 18-item questionnaire measuring cognitive ER strategies (Garnefski and Kraaij 2006) . There are nine subscales: selfblame, other-blame, rumination, catastrophising, putting into perspective, positive refocusing, positive reappraisal, acceptance, and refocus on planning.
Reinforcement sensitivity
This questionnaire is offered as an instrument to explore further the implications of approach and avoidance processes in personality. The final 21 items were shown to load on three factors: BIS, FFFS, and BAS, with seven items for each of the BIS, FFFS, and BAS factors (Cooper et al. 2016) .
Highly Sensitive Person Scale
The Highly Sensitive Person Scale consists of 27 items that are rated from 1 (strongly disagree) to 7 (strongly agree). The items refer to three subscales: ease of excitation (EOE), aesthetic sensitivity (AES), and low sensory threshold (LST) (Aron and Aron 1997).
Data analytic strategy
SPSS version 22 (SPSS IBM, New York) was used to perform statistical analyses. Bivariate correlations were calculated to examine the associations among ER, brain behavioural systems, and sensory processing sensitivity with sociocultural attitudes towards appearance variables. Next, regressions were conducted to test the hypothesis that together ER, reinforcement sensitivity, and sensory processing sensitivity would provide significant incremental contribution, beyond each alone, in predicting each of the five dimensions of sociocultural attitudes towards appearance.
Results
Descriptive statistics and bivariate correlations among the study variables are presented in Table 1 . Skew and kurtosis were within conventional range (-1 to 1; George and Mallery 2003) for all of the variables.
Bivariate correlations showed that the five dimensions of sociocultural attitudes towards appearance (thin/low body fat, muscular/athletic, family, peers media pressures) were significantly positively associated with sensory processing sensitivity (see Table 1 ). The two dimensions of RST, including FFFS and BAS, were positively associated with some dimensions of sociocultural attitudes towards appearance, and BIS was positively associated with some dimensions of sociocultural attitudes towards appearance (see Table 1 ). The dimensions of ER included self-blame, rumination, positive refocusing, refocus on planning, putting into perspective, catastrophising, and other-blame were positively associated with some of the dimensions of sociocultural attitudes towards appearance, and some had a negative correlation (acceptance and positive reappraisal).
Multiple regression analyses were conducted to investigate the incremental validity of ER, reinforcement sensitivity, and sensory processing sensitivity domains when predicting the sociocultural attitudes towards appearance (see Table 2 ).
In the first set of regressions, ER domains were entered as a first step, followed by the reinforcement sensitivity and sensory processing sensitivity domains. RST domains explained 7% of the variance and indicated FFFS and BAS as significant predictors; HSPS explained 4% of the variance and indicated ease of excitation as a significant predictor. After adding together ER, RST, and HSPS domains, the effects of FFFS and BAS were weaker and not significant, but the BIS effect became significant. For muscular/athletic, ER domains explained 16% of the variance, and this was driven by all ER domains except self-blame and acceptance. RST domains explained 9% of the variance and indicated FFFS and BAS as significant predictors; HSPS explained 18% of the variance and indicated ease of excitation and aesthetic sensitivity as significant predictors. After adding the ER, RST, and HSPS domains, only two ER domains remained significant (positive refocusing and positive reappraisal), the effects of FFFS and BAS were weaker but remained significant, and the BIS effect became significant; the aesthetic sensitivity was weaker but remained significant. Finally, ER domains explained 6%, 5%, and 18% of the variance in family, peers, and media pressures, respectively, and this was mainly driven by negative ER domains (self-blame, rumination, catastrophising, and other-blame) and acceptance as positive ER domains (negative predictor). RST domains explained 6%, 3%, and 14% of the variance in family, peers, and media pressures, respectively, and indicated FFFS and BAS predicted positively and BIS negatively. HSPS domains explained 9%, 5%, and 4% of the variance, respectively, and indicated aesthetic sensitivity as a significant and stable predictor.
Discussion
As expected, sociocultural attitudes towards appearance were significantly positively related to negative ER (self-blame, rumination, and other-blame) in adolescents. The ways by which adolescents regulate their emotions were also significantly related to body image symptomatology. Attitude towards appearance was also more strongly related to greater use of internal dysfunctional ER strategies such as rumination. This suggests that general ER strategies may play an important role in relationships between body image concerns and other psychological symptoms.
These results indicate that adolescents who experience frequent negative thoughts and feelings about their appearance are more likely to have appearance dissatisfaction if they tend to use negative strategies to regulate negative emotions related to appearance, or if they tend to use internal dysfunctional ER strategies such as selfblame, rumination, and other-blame generally. Adolescents who experience frequent negative thoughts and feelings about their appearance tend to use internal dysfunctional ER strategies. These findings are consistent with past research reporting associations between dysfunctional ER and psychological symptoms (Betts et al. 2009 ).
Reinforcement sensitivity was significantly associated with greater thin/low body fat, muscular/athletic, family, and media pressures. These findings add knowledge to the revised RST and demonstrate the role of RST in psychopathology. This is the first study that has investigated the differential relationships of the revised RST to sociocultural attitudes towards appearance. Based on the revised RST, the FFFS was positively associated with appearance dissatisfaction, while the BIS was negatively associated with appearance dissatisfaction. Also, these findings add to the growing body of literature that investigates associations between high levels of reinforcement sensitivity and psychopathology. Hence, higher levels of FFFS sensitivity were associated with greater appearance dissatisfaction. Finally, the present study was one of the first attempts to explain the relationship between reinforcement sensitivity (e.g. FFFS sensitivity) and psychopathology.
One of the main goals of our study was to investigate the relationship between HSPS with body image aspects. Accordingly, the results supported the hypothesis that the three subscales of ease of excitation, low sensory threshold, and aesthetic sensitivity measured by the HSPS, according to Smolewska et al. (2006) , exhibited a consistent pattern of associations with measure of sociocultural attitudes towards appearance.
The investigation of risk and protective factors related to body image dissatisfaction is an important avenue of research given the associations with pervasive disturbances. Although some notable attempts have recently been made to address sociocultural factors that may contribute to body image concerns (Australian Government 2010), the impact of such strategies is likely to be limited, and, moreover, it is improbable that all sources of body image concern (sociocultural) can be completely eradicated. Despite frequent attempts to develop interventions that promote positive body image, the success of such programs has thus far been disappointing, although some recent programs have shown promising results (Richardson and Paxton 2010; Littleton and Ollendick 2003) . There is a clear imperative for research that advances the identification and understanding of factors that build resiliency against sources of body image concerns. Improving ER helps to reduce body image-related problems. In addition, ER training has been reported to reduce binge eating and depressive symptoms in individuals with eating disorders (Clyne and Blampied 2004) .
There are several limitations of the current study, the first of which is its cross-sectional nature. Future studies that aim to assess for variables mediating the relationship between r-RST and attitudes towards appearance should ideally be prospective in nature and should assess for known comorbid disorders that are associated with body image disorder.
